Introduction
Intensive Care Unit (ICU) patients constitute a highly susceptible population with disproportionately high incidence of hospital-acquired infections (HAI) attributed to invasive procedures, drug resistance and inadequate asepsis. [1] For rational prescription of antimicrobials in ICUs, it is important to distinguish between systemic inflammatory response syndrome (SIRS) and sepsis where the latter is associated with proven or suspected infectious cause demanding antibiotic therapy. [2] Blood culture helps the recovery of microbes and determine drug susceptibility. However, isolation may be hampered by a low degree of bacteraemia, prior antibiotic use, the presence of intracellular or slow-growing organisms, the amount of blood sampled and timing and method of sample collection and conventional blood culture systems. [3, 4] Therefore, molecular methods including polymerase chain reaction (PCR), flow cytometry and mass spectrometry have 9240 system (Beckton Dickinson Diagnostics, USA). With aseptic precautions, around 2 ml of liquid was withdrawn from the positive bottle beeping within 5 days of incubation, using a sterile syringe and transferred into a sterile plugged glass tube. Two to three drops of this blood were used for Gram smear microscopy and subcultured on 5% sheep blood agar and MacConkey agar (HiMedia) and examined after overnight incubation at 37°C.
DNA extraction
DNA was extracted from blood samples using the QIAamp ® 96 DNA Blood Kit (Qiagen Pvt Ltd) according to manufacturer's instructions and stored at −20°C until use. [8] 
Polymerase chain reaction amplification
The 16S rRNA primer sequences included RW01, 5'-AAC TGG AGG AAG GTG GGG AT-3' and DG74, 5'-AGG AGG TGA TCC AAC CGC A-3'. [8, 9] Each reaction contained 5 μl of the forward and reverse primers, 0.2 μl dNTPs, 0.5 μl Taq polymerase, 2.5 μl buffer and 4 μl of genomic DNA template in a reaction volume of 25 μl. PCR amplification conditions included initial denaturation of 10 min at 95°C, followed by 30 cycles each of 1 min at 94°C, 2 min at 60°C and 1 min at 72°C and a final extension of 7 min at 72°C. Escherichia coli ATCC 25923 DNA was used as positive control and sterile distilled water was used as negative control. Amplified products were electrophoresed on 2% agarose gel containing ethidium bromide and observed under UV illumination.
Statistical analysis
The Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, version 13.0 for Windows) software was used for analysing data. To see the concordance between PCR and blood culture, Kappa test of agreement was applied. A P ≤ 0.05 was considered significant.
Results
The demographic and clinical profiles of 49 cases are shown in Table 1 . The outcome in ICU had a significant correlation with age showing increasing mortality with increasing age. No association was seen with gender of patient.
Comparative analysis of blood culture and polymerase chain reaction
Of the 115 episodes of suspected sepsis in 49 patients, 109 (93%) episodes showed concordance between automated culture and PCR. Of these, 42 (39%) showed positive results while 67 (61%) gave negative results. The remaining six cases were only PCR positive [ Table 2 ]. All control blood specimens gave negative results with PCR. Taking blood culture as the gold standard, PCR assay sensitivity, specificity, positive and negative predictive values were calculated as 100%, 91.8%, 87.5% and 100%, respectively.
The diagnostic accuracy of PCR was 94.8%. The kappa value for agreement with blood culture results was 0.891. The average time to positivity for automated blood culture was 12-48 h whereas that for PCR was about 4 h.
Discussion
Early diagnosis and management of sepsis is important, especially in ICUs. The study was planned to compare the usefulness of 16S rRNA panbacterial PCR assay with automated culture for early detection of bacteria in the blood of patients admitted to adult ICU. ICU surveillance performed in US and Europe in 1990s revealed the occurrence of severe sepsis in approximately 80% of adult patients hospitalised for some other diagnosis. [2] Such high incidence of infections in the ICU occurs due to increased immunocompromised patients as well as a Previous studies carried out in neonatal sepsis have shown sensitivity and specificity of broad range PCR of 84-98% and 95-100%, respectively. [9] [10] [11] [12] [13] The present study conducted in adult ICU of a tertiary care hospital showed excellent correlation between the two diagnostic tests. A high negative predictive value of the assay helps to rule out infection in ICU patients. A slight difference in the sensitivity and specificity as compared to earlier studies in neonates could be explained by different sample size, an increased bacterial load in blood of neonates and requirement of a pre-amplification incubation step of 5 h in some studies.
Six episodes in the present study showing only PCR positivity highlight its higher sensitivity. These patients were on prior antibiotics, which could act as inhibitors during culture but did not affect the results of PCR. [14] Four of these PCR positive episodes were from two cases (two episodes each) on different occasions, and showed repeated positivity at an interval of 2-3 days which may be explained by presence of fastidious or dead organisms. Taking blood culture and/or PCR positivity for calculating sepsis, the incidence was 43% in the present study which is similar to an earlier study. [15] The increased expenditure and mortality in ICUs is attributed to increased length of stay which further is due to delay in early diagnosis and antimicrobial treatment of sepsis. Rapid ruling out of sepsis, which strongly mimics SIRS in critically ill patients of ICU, by PCR will prevent unusually long stay in the ICU as well as the improper and inadvertent use of antibiotics. However, PCR has a limitation of differentiating Gram-positive and Gram-negative organisms, which is the advantage of automated blood culture system. Still, application of molecular methods for rapid diagnosis of sepsis in critically ill ICU patients can serve in more than one way for customised therapy, reduced health care burden and cost and better patient satisfaction.
The study supports the use of molecular method in diagnosis of sepsis as compared to conventional or automated culture methods. Therefore, molecular methods can be a useful adjunct to rule out sepsis in critical patients.
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